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(57) Abstract 

An oligonucleotide having a novel structure and a process for synthesizing a nucleic acid by using the same as a primer. This 
oligonucleotide contains in the 5-side of the primer a base sequence substantially the same as the region synthesized by starting with the 
primer. By using this method, a nucleic acid can be synthesized by an isothermal reaction with the use of a simple reagent constitution. A 
method for synthesizing a nucleic acid having a high specificity on the basis of the above-described method. 
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mm 

tteZo ffi&l&BTZMmt ZfttikO—DtLX PCR(Polymerase Chain 
Reaction)?£#£ne>ftT^ £ (Science, 230, 1350-1354, 1985 )<, PCR&tts in vitro 

& DNA £ LX ftfe? * n > ^flfct&^fc ^©atfe^ 

\-t%^zk.m<DmM&&*nffi£tix^%o 

V J Mn%L(DWffiW?-oX. lJfiS^SKSNPs; single nucleotide polymorph 
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2 

i»)©##r & S £ titv > o 77 >f T-<DiMi2?'JC SNPs fc39SI-r 
S£ £C<fc ot PCR fcfijffl bfc SNPs <7>{&ffi#^i£T-&3o tftt)*>, Rfo&tffa 

BStu^^frnt^So ife^t, pcr* snps nifottiizmmtziz&ft 
t $ fir ^ s o 

efc£^<&K£j&fr&fc^fflfc£ft"C^So LCR& (Ligase Chai 
action, Laffler TG; Carrino JJ; Marshall RL; Ann. Biol. Clin. (Pari 
1993, 51:9, 821-6) fctfttB»ftfc«!*EW±K:*^ri»Si-rS 2o©rp 

f^oT^-So LCR to^Tfc w^-rsrD-^st^^yr^S!^ £ 

dna si? u ^ v-vx-ftmt sxfi*jn*«rstt*a#'r s*as*«s*n-c 
iB^EW*»fflt tr*ti»ftfiw*»oDHAftJt*'r «^at:tt, sda& 

ind Displacement Amplification) [Proc. Natl. Acad. Sci. USA, 89, 392-396 ;1 
[Nucleic Acid.Res.,20,1691-1696;1992]i:TOnS^^*)^ie>tlT^5oS 
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3 

^ZW&{&isp\&cement)£n&z£fr%m&£W.&tiZ^2>o SDA&T-fciu ~7=? 

r^roia-CifeS. ffl^s»JI8#3Rt:«tor2*ti©«i»fei±ft<-*y 

CWtt%f&^> «fc -5 bT «^7}-dNTP<7)ct a &dNTP^#ft£#Jffl.: i. 

b&w-ntffte&v^o zotzfts mtz&zMffimw&^f&n&mt&gft'orzffi 
mttt:*), ftmmmiz&zwm^ mmm^MB^^v-^y^^cDmrnt^ 
^tzmm\±®m$n%o ztzzotiizis^ztiziz hTyrcis^oti^ 

iz- y >? m \<d tz&onu&^WMn t m bJ&^nw££-f s RjtEti 

^&rSj£#J#P£^g£t3^i^iiil£&h LT. NASBA( Nucleic Acid 
Sequence-based Amplification. TMA/Transcription Mediated Amplification 
ht)mXfrZ>W&'®Z$>Z>o NASBA (ix Jfilft RNA £f§^2: bT T7 7u^-$- 
%mnLtz7a-7Z' DNAtf ',M7 — t?££S DNA£j#£m\ Cin^M^^2 
©7D-7-e 2 *£g£ U <T S 2 « DNA ZffimtLZ T7 RNA * 'J * 
IZ ft t>-£Z%&<D RNA £*gipi-f £&J'fc^T-$>& (Nature, 350,91- 
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92,1991). NASBAt±2*8DNA *^-rS*T?fc^ < o*©iD^*<4Xg*g« 

-r*#* &Lm<DTrm#v *7-v£.&&&m&m&$u?MfttZo b*u 

MfeWJR* RNaseH, DNAtf'J^-7 — fe\ *bT T7RNA#»J * ^--tffcOofel* 
fi& £ b T @& £ « 5 c i: &m b v n o zcDXolz&m (D&MMmfcJfo £ 43 ^ 

fcfc£fc^ RCA(Rolling-circleamplification)^iPF(i*ti^^^T*{i. 4fttttt££ 
8I©#4TT^ h*D^^ro-^(padlock probe) £^Mft&iMIE3Wjli^b 
£l#|g<D DNA £l»bT£-$T- # £ d £ £ tl£ (Paul M.Lizardi et 
al, Nature Genetics 19, 225-232, July,1998) 0 RCA T*tt> 1 *Ott U n*7 ^ ^ 
K<£>5' *i^i:3' *^^LCR{c^nt^^rn-^^^-r^^^ii(DA- 

^XsJc^n^o l*tl^(c^UTM{C7"^^^-^Tn-;u^-frT^o 

»S?«ttoa<gSi6fc:tt#bT*?), LCR iilBJDU^UT- 

3' -OH ©{)M&fco3fflWfc#bTtts 3 , *iggt:|Bl-m±©ig^BE^JK:ffiMfl«l& 
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5 

71,29-40,1988)0 i©J;a^7t>jl/-r^f,^ &%*mmt U 

^*sff^n, ^M^^siE^iT'^^nfci^io^^^-rSo 

PCT/FE95/00891 T-fcJu ^M^^liSiE^J^^ Lfc*^gP^-e|Qj-^±(crri- 
(base pairing)$^Urafe»TI^-||±T*^S^S^^^t--5^7 1 'y7-^ 

£ #fr*> *> r g iftt&jtt#0l!&3 ft*M«fl<jft£fifcg*&£j&fiS UT L£ -5 o 

o4mmm&&!&&fo<D%mmz&^T&ft<D pct/fr95/oo89i tmm<Dfflm& 

* tz mE NASBA (DJ^g Si&ffl t fe ^ ^"^;Hi*SSJi&{C*> ^ T tt* 2*m 

7t-»;^7^l/^^K^Jffi^tl5 5-211873) 0 UfrUCin^tt, Mil 

3' -OH ©&ffitfJ&{fc&£i^fcr£&<&Ttt&^o 10- 
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510161(W096/17079)(c43^T(is RNA # D * 5—t?£<fc oT$k¥£*i3 DNA 

£f#s;:h£Sift£UTl5)-il±£ 3'«S7--;^tfcA7t>;i/-ri 

O «t ^ fc^ffcgjft S 3' -OH S fc »£1irfcft©gMfcKJfc#gJfc£ft5o 
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dCOM^F 1#F 1 cC7--Jl/f2,CltiaoT, IMS^^rT^ 
b)F 1 ci:?--;i/lfcF Koa'^^riBejafcurffiMW^ftfT^x 
c )traF 2 c lzmffitfi)te%Mfre>%Z F 2 £ Z*Mm£$ti* U if 7 * u*?. 

y*9— iffcJ:*ffi««^fifc*ffo-c, xib) -e^^nfcffiMM&giji-r 

5X*1 

d ) XH c ) -c fttt***»£ # qJtg £ ft o ^ffiUffj tc £ 5 £ft 

««^*ffoTs iic) T?^$nfc«»«i*BSir*xg 

C2} Hd) ££^T\ &j£j@j&fiSfflKR 1 ctZ7--)\,TZZt&Z'%Zm 

-mjLvyxmzft&tzmmR i^^r i#r i c c7--;i/t5ut 

C3} 'J>fc< t^WT©2o©^X243«ttrX 1 cfc X2(D5' 
X 1 c :«r«OJfi»E5U*«fOttKK:*H-5taax 2 cCFlllJtffijBf 5«« 

5 ci) £%m<Dijm 0 
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i) SH*X2#ft#F2-C&»K ffii&X 1 ctf^ftSF 1 cT*&£ C3} JcgJ« 

iii) xg ii)T-£$£ftfcfg 1 ©M^ffiit^mM^iMS^^qr^^HI 

iv) x^ iii)fc#l*SSg 1 ©ttK©iiS»IS^*Rlffifc bfe«*8fcffl«|fl«j&ffi 
«IB5(I*i$o*ijzf7^l/7|-f- ^7--;i/^t, ^ft££$|ej&£LTii2 

C 5 D xg iii)Ottai^«i^4Rri6i:f 5««*«R2 cfS^ froig iv) 
fc*tt3*U:f7*l/*?-r-J^ S«X2c#S«R2ctftf)x fg«X 1 c 

C 6 3 xa i i i ) £ <fc iMv )£ £ t* 5 # WflBfcttJB i: ? 3 x*§ £ x » g 
ItjStfZF 2 c©St 3 , ffl'J{3Tn-;u-r^Te7^-7-^^-x'- s i5 £ tr>*^l(D 
ttftfcfcttSXS iv)Tf^riSjejfefcbfc««©ilt:3 , fflt7 , r:-;b"rS7 , i>^ 

(7t>*-7^j^-/mmz^%y\%<D%km s (F2 c/F2*«trjfR 

2 c/R2) ^ (F 1 c/F lfcitfR 1 c/R 1) 

i£££J#of£^TfT-5 C43 ~ C 7 D ©^i*ftfrC33i8©;£aso 
C93 *©xa&SIDag-rcht:J:S 1 *^±t:fflMWft«a£iB^J^St:aS 
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C 1 0D ISO fc^ttS*'; 5'dl*JSgK:x@B) 
£.%^X&ffife&£tj:-?t z 3'*«IK:ffl»W&J!ia£ffi5!l*«jtfc*0-C*S 
C9) CGttO>4m#&. 

CI 1) MfcxgC) tc:*W-S*'J=f7^u^l«S^fifee^^UT^fiK 
£*i£*BM$l£X|§A) fc*tta»Mfcfaxg4^tt CI 0) (z§B«0)ii«i 

&<dt*&3 C9) iztmomm^mo 

C 1 3) S^^IIS»JO#STT?M&fflMii^SJ55*fT-5 C 1 ) £ 
fctt C9) fcgfliR©^,, 

ci 4: fflMU&m&M&'<*'(>"abz ci 3D tga«8©*ffio- 

C15D JSJfciWfc 0.2-3. OM©^^^ >£#£2-g-£ C14)£ga«© 
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if* <5^?i£o 

*»*8&-r a c 1 fcE«©^as. 

C2 0) Cl 6) tgB«©^m*ffik:J:o"r«W^iB^lo^*tftm-r 
i)t*S!fc&***ft©ft#F 2c^X2chUF2c© 5' flJfcttBf 5 F 1 c 

&xi ch-rs c 3 d t3B«©^»;^^^u^K 
iiimmttezmm<Dmw,F 2 c© y^i^g-?- 3 ccm^ig 

iv) M&£©ffiffltt£j^&&MJ&-r § DNA U * 7— fe\ £ .fctf 

v) g^ iv)£>gft£&37 ^ u^^>* 

C2 2) ii)<D*V if 7 ^ UtT^ Hj&U)©* U 37 * U^f - HS^JEfefi^ 
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1) £.tm(D*v ho 
C2 3D Mfcf*to«fcWT«DMt*£&, (2 2D fcffl*©** ho 

ho 

^£ftfc&^tfci: N l*^±{3S^(cffiM^^*iB^l^|^^^(cjliebfe^ 

m^M^t^o mz^mmz^x\±, ^mm^mmcDmizjv-r^mmt 

ynmmmt^o ^Lx^mmz^^x^^ti^mmit. mnmizmi^i- 
^mmE.^^^xmmntzM^izmm^mmm^]xmm^n?>o 
miz&s %ni$Uftmzi&mn^*ft^x^&ft}zoi*\zfrjy>t>(i?, m&ft 

®fti&mmm±, m-m±.x^mnm^mm l t^z.hi^x^^o *%,mz£.%> 
i *MMzm®®teMmm&%mzmmLtzmm*s m-m±xm&n^^ 

*%wiz&v2> 1 *m±iz®M^m&mt}tf&mzm&Ltzmm 
m-m±xT--)utzz\£w^m&fflmft&mm*^^ %<d?- 
-frZLmmmnmsi tz t >^mzigm^^wt>tj:^ji-y^mmt ^> 
1 xmrnrntfemt % z t^x^Zo z Lx&mtti&£>*ftt>&\,vu-7iziz, 

&mtizM<Di&mmx$> s z tttx # s 0 iiM<9fc&oMgh^£^#rf 3 
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fc*KS*U^*8C43lvtfcJu »Sfcft5«ilK:**blR|-IB±T?T=i-;i/-r 
(-ffcfcfcF 1 c^>R 1 c) ©Mil 3'iWfcHJiB*t*«JiF2 c (fcS^tt 
R 2 c ) fcflHttfcH fcjraffiaiS^fco 

Tn-;i/ffe5o #$8BJJfc:fcMT\ 7--;i/tA>f 7" U W Xtiu $®#i&&*f 



WO 00/28082 PCT/JP99/06213 

13 

3'*Cfcl5l-8±0)-gBF 1 clZT=.-Jl,?ZZ.bti s '?%zmMF 1 Z 

oI*fi#h-||±of 1 ccy^n-iiiiaots ^^^**Rjtl 

&MMF 2 c 5 d &X % o«t5u h & 

EWfc*©ffi«*fc^;i/-7 , ^rifflBJ>J^u*C2fiS2fc:3|g^bfe«K (2#^) # 
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Vm^feOVSkMK fc^liRMtf^tiSo &tz&mm®M&. b?§3^ 
t;^^(C^ttlS^^e>^ai^nfc*C[)T-*oT*)J:^o ££;Lfcf, mRNA 

i:^l5iaFUii, c©£iJ$F l#|i|-il±£>F 1 ctcm-^-r^C 

T ^ (Dm ii * ^ X. S Z\ t if X £ S o 

■z><DMi%X2&£WX 1 ctt-I^ti, X2©5'ffliJ(zXl c^lg^nfe^U 
X 2 : ftfe<Di&mm*8^mm(Dmii$,X 2 c £;|Ml$&i£Sie?il£l#o^$ 

x 1 c :ftfe0mmm*ft'Dmmiz&i l i2>m®x 2 ccd vimzfawtzmmx 
ommtttzmmzMMtZo ^m^^mzm^xmrncD^iH^nom 
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&mn%we>fr£.-rittmfr£Qi s mmmmx2 cjsxzfzwmiztiLWtzm 
mt. M%o-5QQ&mttmmzfrvTmmtz£5izTz<D&m£L^ 0 tziz 

mXlci:©gEil^ 0-1001g^ 2£tca£U<&10~70£^&£ 

-7®ft*mm zi&mmz, mizx2tz®M?2>$m*toz.tzmz t&z> 0 

izm^nzm-, &&^&mffimt^ j 5mm&. i^tti&^±izm-s 
i±$n±izmffi$)z*&zz.£%Mv&\s&\,^ tftt>^ ftzmntm-tte, 
mmzttvzT--)itzz£&Z'gz&mmizttLzmffi®tem}*i)^ts 

So 

mtz>mt$,x2&£vxi ci±, mifz&m%Ltz>zt*<mmLzmw2tiz>o 
Lbffi%<D&mmnz&m0$fr&$>z><DT'$)ti& s t$ftmzm%z 
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ct a cmfciSM^ ur^jES*nfcffiii«cD 3' t-^ urofliafe 

£ ;t K 7 n ^ t 5 ;* 4r is t> U y >( bromodeoxyuridine ) £ V > o T 2fc 5di 

fr5£fc#T*3gft©JM&ftOo mftt&fcfck 5-200 <fcDg£b<fcJ: 

10-50 ms^fii-rso swtt#«&«ii^^sj©*ttyKf-s^fti©5i«y^^--Hf 

*«g||-rsr7>f Si£ 5 JglSro&-e» 
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5&ffl*(W095/05391, Proc.Natl.Acad.Sci.USA,91,6644-6648,1994)*)&ftn?*S 0 
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ntmmmmmmm^ rna #y*5~ B#aits^Dt-^- as^ay 

#-*f A & 3 - F 1* 3 DNA mx & S c £ &X' * S o $Ji8&*£iftE8l k 1 3 £ £ 
lcJ:»K *«H8©^ffi«n?*5 l#8±fcffiaWfciI£E0J#£i:fc«*&$ii 

RNA #y*5~ tf^t§K1-?.7'D^-^-iE^J^IBg-rtl(^ 

mfr&t>#&ztiz&-3z, tyrttm^ommbvimx'foZo ?tzt>%, mm 

J $>mW}Mmft'C% $> £ \ > fcfc in vitro X ©*g? k * ><rt* ^©HIRtCfiJffl 1" 5 d 

±13© «k ? ft#3£©*&l!Hfc: «fc S* U 33 7 * 1/ K fciu fls^Wfc^-r 5 - 
k#t?£3o *>S^tt^iRO«»*»JISB#*«i^fc«toTtS0»rU ±13©<fc?& 
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f-K (0 5fc;fett3FA) tt, (F2£*HI) #»SfcftS«Kt:r= 

-;bbffiffi££j$©jlgjSi:fcSo H5fc;fc^TttFA£jej&fcbT£j*3ftfcffl 

®m&70*-77j~?- (F3) fr&offijMMt (ft^t) tctoTmm^n, 

1*81 (0 5 -A) fcfcoT^So »e>*ifcfflH«lft:»bTMt:fflM«l^*ff 

3*i/*-*-Kttx ^5'»^c^xic (f i ctffi^) tmbmmzft 
-Dz-ttptos z(D£g&m$tizmm(D yumft&znmmmmxi (fd 

>f ■7-R3*jBiSfc-r5ffiffi«[^t«toTSjj|$nstl : ?*^UTl^« Sift 
tiot r^^^^^^pj^^ii^si:, (Fl) 
fck |5l-m±OXlc (Flc) C7--;VU SB^^hUfe#gSiiS^m 
tr (05-B) o ^bT^<D 3'iWfcttg"rsX2 c (F2c) &jft£#ftt£&ft 

2 (F2) ^7--m> cns^^Miii-rsfflffi^fig^fftons (®5- 
b)o zcotz, ik£*&i<toit&x*imb*zmmmetmRto<D£^ifis m . 
g&£iS t j: o t sift * nigs*f Riti^^s & a <> 

r7>f T-fc bTiir$£ftfe*SMi£f££{£ bTtt»^«&ff 5 z t^m^ii 

©#K£j*£jSfc$l SC^AST-§5oM6^e>to^-5^ib 4 0>(D)^*^B^£^ 
Vvr^JfcOBftfc&oT^S 1 *0UC*Btttt&EgE*J#£:§fc^£ftfc# 

&-c& 5 o m%<D£mmz)i±, mmmift znimtz. «t o r i *& t nam # 
*)b<bip^t4^^£«fcoTi*^£^nfc^ ^ho2*ii^«=&^>-r(cH 
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^ffiltlB^J&^teU #^fgl(intermolecular);5J5SJ; D intramolecular) 

T- > Mfc*fteft*M#^o0(D)fc(E)*#;t3 o £ ft 1*1 
£tcJ;oT, l*m±tfflM^3&^iS^J^5t^$ftfe^$^^K:^ 

^{c b& w-ft«& e>ft^o ^r-y 7°{iftic©^^{c «t ~>zmmt s z. ttcc 

3«ttF 2 c «fc D ^Mt3^M±T' 3'iH©«**F 3 c £.7--)]/?Z7V9—7 
=?4 7- (F3) ^JCfflSfSo Z(D7t> * -7=> J 7-^®M&t\,zm 

W©iiWBF 2 c ft^MMAh UT^**tifc«1i»ttB«l*ii. WTR 1 # 
7--W**«R 1 c ftttraH&tf ^rft&JW&r S (H 5 )o fl|jft££ 

So 

-77^7- (F3) ^e>©^^^ftS^*sfe5o m*¥lfc&£i£fc*'f 

>7"- 7-^^ ^-©^jt^T^^-r^Y ^-©aje < fco*i^<^scfc-c& 
774 7-(Dmmmt(im)^ y-r—T-^ 4 7-<dx 1 (fi^ri obmo m 

5£i:&T-££o -f&fe^ (7>)^-77<?-F3 : F3 c) ^ (F 
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2 c/F2) g (F 1 c/F IK (T^^-7*5>rT-/||M{c:^(t 
^(X2c:X2)|(Xlc:Xl) T&So ft^CldT* (F 
2c/F2) £ (Flc/Fl) tLtz<D&. F 2 ^U-r^^T 5 
<t»)4)5fet-F 1 c/F lffl<DT--)l*'tft)-&%>tz&>-e$>ZoF 1 c/Fl^O 

«fc-5ftK&fc-f5£*:fc«fc!K fcSSW ft SJfclfefl 1 5 d £ #T- 1 

3t.x:p;* ^y^-V ^(contiguous stacking) fcVtftlSSRftftJSfflif ^Ci: 

3>r^a7^ ^^^^r>^i:{i, #$^&:P--;i/-f S CI 
■«fc^*y if* l if * J 2*lsa^t;|»g?"rsci^t:J:^T7'--;i/3&J 
TTO£ft3gi^T*&£(Chiara Borghesi-Nicoletti et.al. Bio Techniques 12, 
474-477(1992), o| *K 7^-77^fY-^F2c (X2c) fc»S?£tf^ 
^T'tt7--;UT* £ft O £ 3 CKffl- bT£ < CDt*^ -So CI a ttlSs F 2 c (X 
2 c ) 5^T--;i/ b& £ £ iZWtbZ T b * -7* =r j ^-(DT^-)V^mt^ § 
<DX\ (X2 c) <DT--)\,&mft£tl2>Z£lZte2>o ZOBM 

£&~3^x, -mofcj&tz r^j^-t b-c&gfttf y 3*2 ^ i/ k®%££ 

DNA^ »J *— t?fc:<fc otMt 5 £ So 
F2c (X2c) £#o»iU£K#RRA(B»£«c(± s Hft3£&£ £ t) M5 - 
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R l&mgtt&&ftmt&W.m£&Z<> -t&fc*,, F24 RNA © F 2 c (ZT-— 
RNA £ 77U * U DNA/RNA 2 #81© RNAfcft ffi f £ U # 3? * U T— if ft: J: £ & 

mmmz «t o r ftmtn&s f 2 # *> &m t & dna & 1 *m t & 5 „ dna/rna 2 # 

t«(DRNA*jl^fc^-r§^mtCtt. RNaseH-?\ -^<DS&lE¥g£3i#iii;lTt> 

ffiii^ Z\sXZ'mztiLWt2>R3 cC7r-ji/t5R3^«i:t§ 

M^fctTffll^^^^o W±©ct9{3 N RNA LTlg 1 © 1 

rStt£*l U m&^&m%i&*4%Kft'D Bca DNA * * 7 — If -5 & DNA U 
^ 7— fe'^Jffl bT *k Iql^tC RNA 1 © 1 #gj^EK©^fig©»3&e»-r % 

fel|S|©DNAS^^t5Sl&*f^-cD^K: < toTff^^fc* J T?§So 
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«R2cSX2ctU Rlc^Xl c iif U rf7 ^ l/**- h*T?&S 0 

X2 XI c 
FA F2 F 1 c 
RA R2 Rlc 

zzx\ f 2&®mt%mm(Dmm 2 c£mffi®%mmmT'$>z>o 

R 2&F 2 §r7^7-i: UT£tf£ftS«tt«fc^ft3fflft©«*R 2 c {3 
««$JfcJS£B!#l"e&So F 1 cfcR 1 ctt-eft^ F2c*J:tfR2c©* 

ti^nTacttH-rsffistoigsiBWcftSo c^t-f 2 - r 2 ^©ggm-Eic 

fctt, BstDNAtfy^— tfSffl^fc*^ F2/R2c F^T- 800bp s H £ L < 500bp 
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Jf«Si:ft5ttiC»l/TFA0F247--^^ 

(0 5) fcratftOSJf&XgfctfoTVxSo 01©(2)TfF3 fcbTT-- 

&jm&tvxmm&®<Dmwim&&L&ff5 dna * »; * ^—ez-no ztizx*) s 
f a h &m b tztemm&mm <* *u m&m&&immiz#M t & a . 

(4)T-R 2 c RTt6fttt»i:3&! ofe^-5T% U M-x 77 -f 
i: lt©R Ai^R 2 c/R 2©I^t)f T*7^-;i/t5o dtifc^Jc^fc-f 
SfflHtK^fiKttx FACD5'ft|*iat?ftSFl c l3MSiJ^*-Cfffc>nSo £<Z>*B 

&12^JF So F 1{±> I^I-^Hl^F 1 cfcjfrfrfrfcTn-^U 

flttfc£j*j&**&f:So 3'*JB (F 1 ) A*H-SI±©F 1 c(:7^-WtlC, 

SIJ#J£lf o$|gBJ3£>;fr >J zj"7 2 l/rtf- K F A&> ^o;i/-rS5^tcm~;i/ U 
T«MmSrt©iej&fc&3(7). ;u-?a»fr6©*WteJ*fck fticFJ&LAcF 
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«©^-r»»fcrc:-;i.t-;aotti!rfcR2*«itfc*y=f7^u*^K (r* 

fc>*>RA) 

©^tJ:oTK«l*»ifc«tt*<ffi*«l^fij5%lli6 (H3-(8)) 

zcD&m&fr^x&mfe&xfo^tzJi-y'&frtzm {sxmwwmm&g. %<> z o 
\sX)i-7Bftftb&m*m%iisrz&mt3mm£tis z<Dmmm-m±£7-- 
fr-r&z.tircts&rjmR (gi3-(io))o z<d y *mR um-m 

<DRlc£T-~)l\sXmffim&f8,%M1fetZo £X, Z<D&fo(DFbR%mfr 
frZtlt£,m2-(7)Xfe%X^2>Jx.fo£mbX$>Z 0 Lfc#oTl33-(10)£7fN 

-matt* &%(D{mtmztemm0&j&zmifctzmL^mmt Lxmmtz 
&£Bi 3 - ( io ) izm tmmtp *> m&t zm*<D&i&Kto&* cci xm^x s 
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% mfr&t>£ ft S d £ (1 <fc £ £ <fc i *ii1ftEjsS tf&j&Sft 5 

s^s, HfcJMBiBfcs^Ttt, c©«&fc*«bfctt*a#*H»ftu *ft£ 

F2-F1 (F2c-Flc), Jfci±R2-Rl (R 2 c -R 1 c ) CDgftEH 
T$fi&£ft£^#^LT^3o fefc^K®3-(9)t?ttx 5'»e> (R2-F 
2c) - (Fl-R2c) - (Rl-Flc) - (F2-R2c) t^oMfrX 

a© <fe i: id Jiff t T ^ S «>T" S „ 

ffl t s ^. tntm^ <r 5 c t s 5 .■ o £ 0 , w&zm-y s 3' - 
ztitcmmzmmt. Lx^zztfrz, *&wxEmt Lx^zmmn&m&vj 
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fcJi&fr^K FA^RA<9cfco&$3££&o£:*y 3**^1/;*^ KfcJU ^:^ajtz 

$L?z>z.tttx%, t^mmm^mnLo >*i-<- h ir^ttT- 

FA, 
R A> 

43 <t T * - 7* ^ ^ "7 - R 3 N 
ix T V > 5 o ^ ( Tm ) W T £ IS £ "f '5 C £ # #8 0^ © & ^ 0) 3k f $ t* (2 & V * fr\ 
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ffl *#o*®#flH*&ft* 0 pH tt&ffl "T £ DNA # U * 9 — If fciK bT 89 
it^o JfiJBfcbTB: KCU NaCK fc&^ttfNHJiSO^^ #*©«ttH»fctt 

;i/*^> h*(DMS0)-^*;UAT^ KtfH&fcjWffl^ftSo BMI¥Sat(Tm)©ilfiS!l* 

CDTT-H^-rSClil^T'^SoM^^^^ >(N,N,N,-trimethylglycine)^ 
T;i/^r;i/T ^ AJ^ti. -ea) isostabilize # fflic «fc o tlili$®|ql±(: 
&*i$re&£o ^-Ofc^ £jfo$# 0.2-3. 01VL #?£b<f;i 0.5-1.5 Mg^ 

^itniiiifTb^vNct^s^^^^fe^o immttiftm 
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Tl^So ttlK>% m<D* V =f 3 * I/*?- Kl3^g:ft3 6^^ffii?) fc»?> 

k cd 3' *«u * * tttmE9jtfMUB* ^sxic m^© 5* 

& A H o fc*S©tf ft 4 *M± SNPs © «k a fcatfe^ii Stt:£tofcatfr 

* tfJUHKJS * 3^metJ fc ttftj U «»W ttiEflt «: * * e» "T d i: ft: & S • 
o£ 0 #&$fc^5 < ttft©Jitt&jfctiU J: & 3jftft©nfritt£l!*l©?- x y * 

f8«T? Ji«£jfo * ff o T V * 5 PCR m & £T* fcttHft b £ < ^ *Jj&T? ft 5 . 



WO 00/28082 PCT/JP99/06213 

30 

JEfc#«WfcJ:*l«, F3 (01-(2)) 4>R3 (02-(5)) T^UfcT**- 
ZCOfimXlt, F2c/F2IS. R2c/R2F t g N Flc/FIH, bTR 1 

c/r imTz%%%T--)i,&fe%zum0k<wmnzti, ^Lxmtb<nF 

3c/F3P^ &£tf£R3 c/R3P^ *n*ftF 2 c/F 2H X &<Dtf£ 
R2 c/R2P B 1©Tn-;i/{3fli!j{te)n?)n>7 1 ^^riTX X^>y^>^"^{c 

**Wfc*H^TH^»0^(synthesis)fcJifi(aMplification)i:v^-5fflS* 
£T\ 3'*3^{C[HI-$|±c7)-g|5F 1 clZT-— )lt ZZ.tW£% %W&¥ 1 £ 

wcDnmtzffii&gmx'&Zo z.<D&o%i*mm®&, dvDXo&mmtzm^ 

5'- [r^-fT-rtK:ffiB-rs*«Xl cCT=-;i/1-S««Xl] - PfiSttft 
-3' 

a) «mi c izmwmte&mm (^^y-ra) ©2««*ffliti-.5. 
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<< T-FAhRAcMT'tt. iftttXl c/X 1 0iB?iJ£ll&3&©£?-3©#Mi; 

^trncD 3' ^li^io^^^nfeMo 5* ^^^^-rsr^^T-FAt 

XI %ft-Di)<Dt?Z>o ft<DJx.}&mZ'&77'< 

^-r zi&mm±fo*m& tr^s t> ^ £ d fin ^ & 5 <, 

-^ummmummm^^^^x^m^mmt^ 0 me-(W^v 

tz £ZZX. U 7 5 ^ T-^6$iJPl^^^gP&{cm-r 5»$iJRg^^ £ 
tetZo U ;W7 7 2 «tOiiii4Si:tei bTn£© 
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% g|5# t (i^fJRg^^ £3 2 *ll0«J®f b ft V ^ ct a 7 * 1/ 7— e * 
S <fc o C dNTP 0 c g<ft3 £ 3 fcttffl- 1 ft ttiittft 6 ft 

U a*-* 75 >f ENA # U * 7 tfCD7°D ^-^-fcJipA bTfc < d t *> 

© 7p _ &aa-r § rna * ij ^ 5 — £ % mw&ft t>n % Q 

ZtlZttib. *©*ffl^*fJfi«]**B^*JBfiftbTV^* 0 d©«?«ftipJfflbTx £ 
^^#J©^md s Rr0gT-$)5o xfi?^A7DY^ h\ SYBR Green I N &5^tt 
Pico Green <D X o ft 2 g>r > * -* U -T*& 3£ftfiJK©#:;&TT?* 

tfmmznzo dft&^-*--fftf^ burk-? UT;i/^^Aft^sjS©iigfi5 

TV**« bfrb*«iWfcJ6ffibfc»£fcH\ #^^ft^^^ii^t-5Rr 

^^mt^^dt^e,, i^^^^^ft^y^x^isj^n^T'f -So 2* 
7— gftBbftos^^^yr^^rsnrtt^So b#u fltjftKX®**^ 

©«OMA*y^5-*t:tt, WT©«fc*«DjWo&ftTV*S. dft£ 
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Bst DNAtflM^ — tf 
Bca(exo-)DNA*',M7— fc? 
DNA If I©£U^ £ - 77^>h 

Vent DNA#U*7~ I? 

Vent(Exo-)DNAtf LM^—fc? (Vent DNA #U * 7-#fr&x*y 7* i/r-Hfig 
DeepVent DNAtflM^ — fc? 

DeepVent(Exo-)DNA#U^— fe* (DeepVent DNA # 'J ^ tf fre>:n^ V7 * U 

r— ets&fcl&^fcfc©) 

029 7 y-^ DNA # U p< 5 — fcf 
MS-2 7 DNA * U ^ ^ — fc? 
Z-Taq DNA * »J 5— t? (£?@M) 
KOD DNA * U ^ 7— K 
£n&©IM$©»fn?* Bst DNA # U p< 7— g ^ Bca(exo-)DNA*' U ^ 5— If fciu 

*JtaJ»3fettttfrtons RrtBtttf* 0 s %<Dti£.%^X & !8*M4aE*©ipJffltt7' y 
-fe-Y 7n h 3-;i/©jHR©lB&i£fcf 2>o 
Vent(Exo-)DNA*- D ^ 7---gfcJU«HMl«H4*: *tK««:IHJBH4*«itfc»*-C 
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>7 ^(single strand binding protein) ©MJfcJ: -oXUMZhZZ t 
#*D <b*lTU3( Paul M.Lizardi et al, Nature Genetics 19, 225-232, July,l 
998) 0 c:0ttffl4*»WfcJfcfflU l*«££*w^K£«An*-3c:fcfcJ:o 
Tffl*l«^©ffi3il«l**»l^-rSCl £#^#S 0 fcfc;ifcfVent(Exo-)DNA# U ^ 

l*«*S£*W***i:bTT4 gene 32##$jT*fcSo 
3 J -5'x£ V7^l/7- t??5tt£8fc£^ DNA #U*^— HffcltiU ffiffijg 

bfrU DNA^U^7—if{C < tS3 , *3g^©^G)#iJP(i> KVM!i*T?Ai: 
C3'*Wi(:t^(l]Ublot*, £tt£$fbbT blunt end 3 3'-*5' 

^vztn/T-vm&zmm-tzz.tb-zzZo tztz.it, jh$m<d vent dna 

#U/9— fe*&CLCDr5t££&o^hfr^ Vent(Exo-)DNA fe*£*g£b 

mmmmommm^m^ao dna 7— t? s 6MRjKjfc£#afc&#£#* 5 
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^(Dzz-zftx. & <£ ? & a £ -r ti&\ &i&Wi<Dnm<Dm&z±m&}£im 

*mm&i&£myo(Dmw* m ft ^mm^nnt zztftx-zzo 
m?t. ^iH(DT~-)uft^mz^^rz^m^ft^mmmm,m<Dm^& 

An-rschtCctot^ imm&m^oJ4X*m.WLtz>ztftxzz>o mm 

;u-7-tt7-^^T-(7)r--;i/^ql^^^iB^JF 2 c (X2c) 

t. f2c-fic (x i c) nmtft&t^mmtxmf&znz* F2c 
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#t- * a o *»fl§fc «t m®<D&i£&fo&, mmrcmtb z>ztt> aim* z.tfrt>s 
-tetotemytyt&mtz & o x y ^ a &##f # rJh£ ^ & s c ^ & 

(i> s^-r % z. t &x ft %> * y ^ 7 * u ^ h ©«cfctt&iiE£ n 5 0 
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fcflHvftK* IKSftfcx ij T^lc^ < ©!£I4 DNA ZtZZtftT: 

nil *««j©st; u^i»«©Rjcjsa©-»(iH4)ft^iijijSiaT*«. 

0 2fck *«W©ffl*L^JIW©SJ6JR31©-«(5H7)«^r«^BI-e*« 0 
H3tt,*«l|fl©ateU*fliato^^ 

H5tts *»wc«fc4a£ai«&tt«©-»(A)-(B)**r«t«iaTftao 
H6«, **wt«fc5*a»ftjiw©-«(c)-(D)*^t*«3*ia-c*« 0 

mi&> M13mpl8 ©#TOffi«EWfc:*H-5, * 'J zljt * U*? KS^fS* 
0 M13m P 18 bT*lgBJ{cJ;5 1 *|«*g*©£riJ£iSfc: J; 0 t|I 

U — > 1 : XIV size marker 

I/ — >2 : lfiol M13mpl8 dsDNA 

U — >3 : target 

\s—>l : XIV size marker 
l/->2 : *|»© BamHI$Hbt) 
U - > 3 : M»© Pvul I 
b->4 :Jft8ft©HindIIIftfcfe ' 
iai0{±. M13mpl8 £^§2hbT, ^^^f >»tc i^^D/JcD 1 *^^© 
oTff ?>nfe^figtJ©T^P-^mM?«©M^&^-r^T-fe5o 



WO 00/28082 



39 



PCT/JP99/06213 



m*. -21 &mm dna ©a& 10- 2, mol *mta 

Bl 1 2B\ M13mpl8 fc&fciSftfe HBV-M13mpl8 UT#»UBfc AS 1 

U—>1 : XIV size marker 
l/->2 : lfmol HBV-M13mpl8 dsDNA 
U— >3 : target &U 

U->1 : 7A^7T-^©HindIII^b»fM- 
=U-> 2 : 1 ©SJfe^J*^ 

1/ - > 3 : 3 ©SjtS^J** 
11411 rT»3M13^18 ©«£&£*-£ fcSfcs #$8Wfc«fcS 1 

V-y\ :M13mpl8 dsDNA lxl0 15 mol/tube 
U->2 :M13mpl8 dsDNA lxl0- 16 mol/tube 
U->3 :M13mpl8 dsDNA lxl(r 17 mol/tube 
U->4 :M13mpl8 dsDNA lxlO M8 mol/tube 
U->5 :M13mpl8 dsDNA lxl0- |9 mol/tube 
l/->6 :M13mpl8 dsDNA lxl 0- 20 mol /tube 
b->7 :M13mpl8 dsDNA lxlO- 2, mol/tube 
b->8 :M13mpl8 dsDNA lxlO^mol/tube 
I/ — >9 : target &b 
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U — > 1 0 : XIV size marker 

M: lOObp ladder (New England Biolabs) 
N: VmUls (»«*) 
WT: »4M»SM13apl8 1 fmol 
MT: gegM$SJM13mpl8FM 1 fmol 
il7fc mm mRNA £n- l*r*ttUIB^fc*«tSx * 'J * I/**- b*£#f 

01 8 a, mRNA^-^y h LT*^Wt«tS l*f^SB?©^^K:J:o 

nisffi i Mi3mpi8 &^jgM£jIffii 

M13mpl8 SUM^UTh J:S 1 *«±fc:«MW&ffiSi25llA«$St:ji 

E3ftfeM0'&d£#&*it*fco ^«t«ffll/fe77^7-tt x M13FA, M13RA, 
M13F3, ^ LT M13R3 © 4«MT*& 3oM13F3 £ M13R3 fcfc, ^n*tt M13FA £ M13RA 
^^^^UTf#^nfcmi0^^imT?.fe^©T>j7^-7*7^^-T*fe 

So7^^-77^-a mi3fa (&%>^& mm) m®m&f&<D m 

&£&3^§7^v~&<dt% M13FA (&S^H:M13RA) fc»«rr.5«:ttfc3> 
M13FA (&S^ttM13RA) ©T^-;!/#&$fc#j£|e.L 5 J; 5 tCdtl^or^ T— 
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mi3fa mmi,z£z£mmffiM<Dmmic tmt 

/M13mpl8 (D&mtc tcfflfii 

mi3ra mmizkz&mmtiimcDffimnc tmt 

/M13FA iz&Z&f&mffimcDM® R2c K*BM 
M13F3 M13mpl8(7)MMF2c <D 3'#J£|$Mgir£ F3c £ffl*f 

M13R3 Mzmzxz&mffimMommzc <d rm^mm-r s R3c £*g*t 

; ZlGDJ^&T'^'x'-JCiioTs M13mpl8©$M*$Flc fr£ Rlc 
^©fflM#J&igSiB?iJhfr\ F2c *^ts)l-7B$Lnm*®kA,t: l$&l±(c£5: 

sifomm ( 2 5 jlli 4>) 

20mM Tris-HCl pH8.8 

10oH KC1 

lOmM (NH4) 2 S0 4 

6mHMgS0, 

0.1% Triton X-100 

5% S>/f-;i/X;U*^> h'(DMSO) 

0.4mM dNTP 

800nM M13FA/U3«^ : 1 
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800nM M13RA/8B#J#*f : 2 
200nM M13F3/IB?!]#^ : 3 

2oonM mm/^m^ : 4 

^9 h :M13mpl8 dsDNA /Eai#-Jf : 5 
SIS : .m&fom* 9 5°CT *->f v Y^WL^X 1 

Ufco Sjt6«[S*7k±K:^ U Bst DNA # 'J * 5— tf (NEW ENGLAND BioLabs)£ 4 
UiSSDaU 6 5°CT-ll$^£;&£-tffco £jfc&, 8 0°C1 0#fflT?fiJ6&fi*jtl, 

SJfoOfiiSS : ±HBMJi&$£> 5 uh £ 1 #L © loading buffer U 2 %T 
#D-X4r> (0.5% TBE) Siot, lB^ 80mVT-Sm^ifrUfeo fl^MX 
•x'-^-^UTx XIV(100bp ladder, Boehringer Mannheim 8D*&ffl b£o &I& 
?£©y;U£SYBR Green I (Molecular Probes, Inc. )T?!fe6l/TttK*fllSUfco 

1. XIV size marker 

2. lfmol M13mpl8 dsDNA 

3. target &L 

IMXT^X^Tft^ 43 e fct^'>^7 I ;H*IT*(5i:^mi!l^tlTV^^^/^-> Kilt 
T^^tffitS^nfco 4£-*MXd> Kc7)a*>> 290bp, 450bp f«£>^> KBU 

E5U#^: 1 2 3&*2*||fc)B;ofe*O(ia2-(7)43cfctrE2-(10)3&s2*«i:3& 
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H1KW1©sj©«[&8*^ (200/zD r-;bu 7i;-Mii, x*y-;i, 

ttT^ff oTMMtfco^cDtfcT^^dHKLT 200,czL<7)TE $ff«n?gjg»U 
10/zL SfWIBIMi BaoHK PvuIK * «tt5HindIII -?%n?tl3 7°C 2B3IM 
ftbfco mt<fo*l%Ti3u-*V)V (0.5% TBE) fcfcoT* 1 15ISU 80mVT-mm 
r/jci&Ufeo^it^Xv-^-i: It, SUPER LADDER-LOW (lOObp ladder) (Gensura 
Laboratories, Inc. M) £<£fflbfc 0 i>KW)&<D?fy% SYBR Green I (Molecular 
Probes, Inc. )-C&feUT#&£ffllSUfco ^tt® 9 fZmt t& D 

1. XIV size marker 

2. mmW<D BamHI jgftft 

3. nwm<D?™ufflb® 

4. *SSfc©HindIII$iMfc 

3, iE^J#^ : 1 4, m$m^ : 1 5, &&TJFmm^ : 1 63^fl£££ft£o 
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"jB^l#^ BamHI PvuII Hindi 1 1 

1 3 177 +L 56 +L 147 +L 

1 4 15+101 +L - 142 +L 

1 5 171+101 +L 56 +L 147+161 +L 

1 6 11+101+230 +L 237 +L 142+170 +L 

101,177,230 56,237 142,147,161,170 

(ll,15;MST?*fc^) 

mffi&.fo®.tp^e>'<* 4 Xbetaine: N,N,N,-triiethylglycinex SIGMA)«ttC 

M13mpl8 SiihU **Wfc«fc5 l*«±Cffl»Wftia*E5ytf2fl5Sft:aiS$ 

r^-f^-tt; H»JlT-^fflUfe*)0^|5jbT«$)5o f^DNASfcfc, 10" 21 mol 
(M13mpl8)T\ BrttWflBfcbT**fflVxfc. v^DTS^^fciU 0, 0.5, U 2M 

£j£tttUft (2 5 M 
20inM Tris-HCl pH8.8 
4mM MgS0 4 
0.4mM dNTPs 
lOmM KG1 
lOmM (Nfl4) 2 S0 4 
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0.1% TritonX-100 

800nM M13FA/SB5»J#^ : 1 
800nM M13RA/iB9J#^ : 2 
200nM M13F3/SB#I#if : 3 
200nM M13R3/IB#J#-«f : 4 
^-^^ h :M13mpl8 dsDNA : 5 

HBV iS{E^©gfl#ie^£M^&A,;e M13mpl8 dsDNA ZfiMt It, #&E!Efc<fc 
2>&m(D&f8 l ft&%mfrtzo n%lfc1&mLfz77 HB65FA (iB^J#^ : 
6), HB65EA (IBSWf : 7), HBF3 (IB?'J#-*f : 8), LT HBR3 : 
9 ) 04IHt^So HBF3 h HBR3 It. Ztl^tl HB65FA £ HB65RA ZSmmtib 

Lxnzntzmi<D&m%w&tztz&(D7v*--7' : 7j-?--<:&2>o rv*- 

HB65FA (& 5 ^tt HB65RA) J: 0 £>fBMii£/?g©*ej£ £ ft 5^ 
^r^^-x'-ft0T% HB65FA (&S^ttHB65RA) «if5«n>r^a 

v*y7J&n.mm\.x7--)\,tz>±r>\zm\Ltzo &tz, hb65fa 

(& S^fci: HB65RA) <DT^-;i,#{g$fcfi*n;:|e<l 5J;9(:cn^77Y v-iljg 
ZM<®fcLfzo M13npl8 Sftfc HBV (;ft*t5$'|ffi»^-^«> h 
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E8l(430bp)£E#i 1 0 fcmbtzo 

HB65FA HB65FA fcj; *6AMBMR®tt*Flc 4:W15 

/HBV-M13mpl8 F2c *S 
HB65RA HB65RA (3 <fc Rlc £[rJD 

/HB65FA fc«tS^4affiji©fg«R2c fcfflM 
HBF3 HBV-M13mpl8 ©M^F2c CD 3' {fflfcWSEfS F3c (CffiM 
HBR3 HB65FA ££££j^ffig<Z)MtB2c © 3'ffiiJ^^-f 5 R3c (cffiM 
COi^^^^-ti^t, HBV jtfe?0gB#ge?'J£*I#>3^£ 
M13mpl8(HBV-M13mpl8)©M^Flc frfc Rlc fcV>fc3*ttfc*0ffittftfttta&Bai 



, F2c S^tr;i/~^j*E5ys^T? l*m±-eSStitjgufcaSA J ^fi6 

IV size marker 1. X 

. fmol HBV-M13mpl8 dsDNA 2. 1 

arget&b 3. t; 

fc|5l«t^ target 1$ft&tZ>*L%lz<Dfr, X(Dny Y(D^¥- % 

T£j*&#«t&£*ifc (U->2)o fi^XOM>K©^^ 310bp, 
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m <* n <s t % o t m n t x ^ s c t # fit s$ n & 0 m v -y x e> x * t & > \* - > , 

#£T"ecDSJ5&?&£> 5 #L lc N Zti^ti ljul(D alkaline loading buff er %mn 
U 0.7%T^D-^^;i/(50mMNaOH > lmM EDTA)£&oTx UmWis 50mA XM% 
fambtco ft??4ZT—ti-tLXs 7A^7T-^<DHindIII^b»fM-^ 
mLtzo xfcm&.<DV)V£ 1M Tris pH 8 X$m&. SYBR Green I (Molecular 
Probes,Inc.)T?»ifibT«K*fltSUfco j^l^l 3 <, #l/->tt^T 

1. 7&y7 7-i?<D\iindlumibmfr 

2. ^0! 1 <Z>£j£&J&tt 

3. IS»0H©£l&£fifc$l 

T*fe5o^»Jl (U->2K lUfeflH (l/->3) £&££fc£j^fci:2kbase 
X^^mX'P^<t^6kb8LSei^±{Z^XWxrX^^Zt^mmLtcoiSa^X, 

HH^J6 M-13mpl3 rt(7)^M<Ptg^£&tt5, -y h»Jf ftc#lfliB«cPfflriB 
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fco 9—>fv- r-e&£M13mpl8dsDNA£0~l fmol t U RJ«^£ 1 BSP^cfc 

b tc o mmm 1 h 2 % T # D W(0. 535 TBE)T*«Wfci& U SYBR Green 
I (Molecular Probes, Inc. J; OM?£fitISbfco XY-^-tl 

"t> XIV(100bp ladder, Boehringer Mannheim) bfco 1 4 (± : 

1 ^ T:fiJ»^M3WBB) £*bfc 0 &^->fci> *©tf>:r;i,fc: 

1. M13mpl8 dsDNA lxlO M5 mol/tube 

2. M13mpl8 dsDNA lxl0- ,6 mol/tube 

3. M13mpl8 dsDNA lxl0- ,7 mol/tube 

4. M13mpl8 dsDNA lxlO- 18 mol/tube 

5. M13mpl8 dsDNA lxlO- ,9 mol/tube 

6. M13mpl8 dsDNA lxl0- 20 mol/tube 

7. M13mpl8 dsDNA lxl0- 2, mol/tube 

8. M13mpl8 dsDNA lxl0- 22 mol/tube 

9. target &b 

10. XIV size marker 

mmmmmmztift^o ^-^^Mnm t-vvhcommmmiz 

(1) M13mpl8FM mmm) (Dim 

*?->fv p DNA tLXs M13mpl8 (m&m. M13mpl8FM (£H50 
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l^fco ^^MT*fe5M13ipl8FMcD^lix LA PCR™ in vitro Mutagenesis Kit 

*»BUfco Fl««-C©iB^I*WTJC^-ro 

m£M : CCGGGGATCCTCTAGAGTCG(E#I#^ : 1 9 ) 

MM : CCGGGGATCCTCTAGAGTCA (IB^iJ§^ : 2 0 ) 

(2) 77^7-0^ > 

teffl*-*77>f FAr^>f^-©Fic»«0 5***K:»*ES!, mm 

■CE8I©»& S^gfc a 5 J: o Lfc^lcDfil^ J; iWSttlgSiBaK target) 

£.tttz&mm<DtiLWtm&m 1 5 t^-r • 

( 3 ) Hl£« 

M13mpl8 m&M)s M13mpl8FM (MS) ftUfflfcLT^ WT^^-f 

m&mmMm7 : 7'( t— fey r : FAd4, RAd4, F3, R3 
MM*tlIffir^>f T— by h : FAMd4, RAd4, F3, R3 

FAd4 :CGACTCTAGAGGATCCCCGGTTTTTGTTGTGTGGAATTGTGAGCG 
GAT {mm*? : 2 1 ) 

FAMd4 : TGACTCTAGAGGATCCCCGGTTTTTGTTGTGTGGAATTGTGAGC 
GGAT (1B#J## : 2 2) 

RAd4 : CGTCGTGACTGGGAAAACCCTTTTTGTGCGGGCCTCTTCGCTAT 
TAC (Efli#5 : 2 3 ) 

F3 : ACTTTATGCTTCCGGCTCGTA (E#!#^ : 2 4) 
R3 : GTTGGGAAGGGCGATCG (E#S^ : 2 5) 
( 4 ) M13mpl8 ©j^*8M©tfcm 
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D2W 3.75/zL 
10X Thermo pol buffer(NEB) 



2.5mM dNTP 
lOOmM MgS0 4 
4M Betaine 



20mMTris-HClpH8.8 
lOmM KC1 
lOmM (NH 4 ) 2 S0 4 
6mM MgS0 4 
0.1%TritonX-100 
400 #M 



4#L 

0.5 uL 

6.25/zL 1M 
M13FAd4 primer(10pmol///L)X(± 

M13FAMd4 primer(10pmol///L) 2jllL 800nM 

M13RM4 primer(10pmoi/^L) 2/otL 800nM 

M13F3 primer(10pmol/#L) 0.5#L 200nM 

M13R3 primer(10pmol//zL) 0.5#L 200nM 
£fi 22 fiL 
±MRf&mzSr->fy h M13ipl8; &tz\± M13mpl8FM 1 fmol (2ytzl)£»]U 

(C^U BstDNA^U^ v-4f(NEWENGLANDBioLabs)>& l/zL(8U)»U 6 8°C 
tfe(i68.5°CTiraS/i&^^feoRJifc^ 80°C1 0#P^£jfc£ff itbfStf 

®£mmm#&(Dfr®%mzMmtfmmzfttco fa ^^Y-tu 



WO 00/28082 



PCT/JP99/06213 



51 

IgffiSfftt 8 mRNA ^^-yyh^L fe i8B5fS 
^-^y mRNA fcUTx *&H£<):£m®£j^&£Kft 

» * — ^ y h £ & 6 mRNA i± x ^jfidR^p||ijyR(Prostate specific antigen; PSA) 
SI63SUfe«UBT* 5 Ift&lMfflll&l* LNCaP ceU (ATCC No. CRL-1740)^ £ 
%mmM^foZ&&&B&&faffiMm$iK562 ceU (ATCC No. CCL-243)£. 1:10 6 
~100:10 6 -erS^Us Qiagen*± (K>fy) © RNeasy Mini kit £ffl^T£RNA 
fcttlffiLfco ^ttt:ftfflbfer7^7-|±, PSAFA. PSARA, PSAF3, ^UT 
PSAR3 © 4 mm-Z&Zo PSAF3 £ PSAR3 tt N *Mtl PSAFA £ PSARA & 

£tzs PSAFA($>5^(± PSARA)©^--;!/^^^^^^"?^^*!^©^ 

PSAFA: TGTTCCTGATGCAGTGGGCAGCTTTAGTCTGCGGCGGTGTTCTG 
: 2 6 ) 

PSARA: 

TGCTGGGTCGGCACAGC CTGAAGCTGAC CTG AAATACCTGGCCTG ( IB#J # 
^: 27) 

PSAF3: TGCTTGTGGCCTCTCGTG (E9J#^ : 2 8 ) 

PSAR3: GGGTGTGGGAAGCTGTG (E#l#^ : 2 9 ) 

77jv-<DMm®%&m*UTlz£t.1sbtzo £tc, «W© mRNA Kf 

S DNAJgSIB9Jt:^T5€-7 , 7>f ^-©{igil^ ;fc£t«BHB#* Sau3AI © 

SttSlb&BIl 7(c^Ufco 

7*7^7- 5'ffiiJ©fg$ / 3'flM©«# 
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PSAFA PSAFA £ X ^im^m^m Flc £ to c- 

/«toJS&iBfll©#C# F2c iZftffi 
PSARA PSARA {3 <fc 5 £j£fflttg<Z>« J* Rlc £ H b 

/PSAFA fc J: 5£$*B*S0©^ R2c izmm 
PSAF3 ^IW«SiB5>I©fg«F2c© 3'$JKPJrr£ F3cfcfflM 

PSAR3 PSAFA £ «fc S^rifflttgOfM R2c © 5 R3c fcffi 

M 

£j6«Sflj£ ( 2 5 /zL (p) 
20mM Tris-HCl pH8.8 
4mMMgS0 4 
0.4mM dNTPs 
lOmM KC1 
lOmM (NH„) 2 S0 4 
0.1% TritonX-100 
0.8M betaine 
5mM DTT 

1600nM PSAFA & PSARA 7*7 V- 
200nM PSAF3 & PSAR3 77 -fT— 
8UBst DNA#'J*7~ tf 
100U ReverTra Ace (TOYOBO, B *) 
5/zg ± RNA 

±T©$#tt;>K±T-ig£Lfco *f^££V>Tfct mRNA ( 1 $£) § target 

hlt^5©^»^{:J:ot l**^1-5:i^tt^gT?*So£jfcBu65'C 

T?45^Hfft\ 85°C N 5#T\ SJ5SS^?±^*fco Ei6»T&x 5//L©£jM 
* 2%7*D~^SioTS^»i U SYBR Green I T?&fcH bfco 
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m^mi si>zmto =&b-x±, vxTwyy^nfo^x^Zo 

1/ - > Bst RT LNCaP iiM!&/10 6 flI£> K562 
1-4- 0 

2 - + 10 

3 + - 0 

4 + 10 

5 + + 0 

6 + + 1 

7 + + 10 

8 6 ©£J« 1 /zL#£ Sau3AI -e#Hbbfcfc£> 

9 U-> 7 1 //L Sau3AI T*$Hb L£*> © 

10 X V — * — lOObp 7 (New England Biolabs) 
Bst DNA # U ^ 5— fe\ ReverTra Ace (D^-ffli^— 

totlft fritz (l^->l~4)o my3<Dmm&&~fX'\Z. LNCaP &M(D RNA tP 

ft&tzt, mmmmftfafcztitz (u->5~7) 0 ioo7jm(DK562mmz i 

^©LNCaP*>e>©ft&aiRNAT^I^mRr^T*feofc (l/->6)o ii*ggtl&x 

h^cDIH^J^feSM^MSauSAIT-^bbfe^C^. i^l£tl 
5^#^©»fM-^m^nfc (l/->8, 9)o 
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area* Hfcttttv^sis*ii«T*iffa&«»©^*is*»tt«*ns. <r 
v><D3?-m*&i&?zmmm&ft5o ftvu mo 3*-ob (±3**11^2: 
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T**miS^ll5-rS»^t:tt % Bca DNA # 'J ^ -5— i?©<fc 9 &&£UtJKMtt 
IIM^© DNA y * DNA 'J * ^—tf**Jfflir S d fcfc 

HE ©H*^frtf £ <fc o rff fe &B*I8 ifi&g tteZ&otezt&tet, mz*% 

a»©fflii3a:siiffi*RRft:#*-rs«ffeSiiiai*ii^-rso 
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a ) m-m±<D-&F 1 c IZ 7 --lit £ Z t &X* # F 1 £ 3' *Jg£<f 

d©«#F 1#F 1 cCT^-WltCioT, ^S^^pf^ 
^F2c *<s;t$)l-7*Bmt £ Z tifi-V £ S&K£#;t 5Ig 

b) F l c^r--;i/UfeF i0 3'^&^|B^^u-rffl^m^^fTax 
6 

c) »2c fcffi*itt&iB9!I*p£ 5 F 2 § 3' *flg£^<fr*- U 3*7 ^ 

h*S7r-;^t, zn*&&m&tiszmwmmmn&&fcfo%Mm*zx 

d) lie) Tgft$n*a6»llf^#WI6fcftofcfiMiltc*(tSffi3ft©tS« 
38 £ £ b T & ffim&fft & J5B r S U ^ 7 — t? £ «fc 5 ffl 

2. lid) tcfc^T, &jEftj£jft#1KttR 1 c£T^-;i/-f 5£fc#-e#;5|^ 
-^±©3 , *«K:^4-rSfS«R llr&tKR 1#R 1 cfC7r-;i/tSut 
fcJ:oTffiS*fjg^*«prfigft^R 2 c£^tr;i/-7>m££ft£fif;&JIl 

3. >}>*< bt>UT<D2'D(Dmi&X2#£V<X 1 c fcTfc&Sft, X2®5'{8J 
izX 1 c#»<8£ftfc*U:J3*l/**-Ko 

X 1 c :^0«aK5>J*«fOttKK:*ttS1S«X 2c© S»« 
X 1 c fcli£ftfcl^l;J^fi0J£#o^# 
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4. Iga) '\Z.j3tt&MtL&. WT^X*§££^Tii&£ft5^2<D^-efc 

i) W2WF2^^ Mi$X 1 c#$f$F 1 ctfcS gi$JS 3 £13 
iftCD^y ^ \t<Dm®F 2 fciti^fc^Mi^^F 2 c C7-- 

ii) * U if* ^ l/*^- H©F 2 ftMiBAfc U *££ffittft&jl£ffi*lftft 
ili)x« ii)"C£jfc¥ftfc* 1 ©*»ott*©***«»»|S^RriB«itttt 

5. xgiii)CDJfiai»IS^ftqri64:-rs««3a«R2 c^O, froxg iv)fc 
§I«R 1 cT!ifcS8*#JS3fcg8«<0*y :J**U*^ h*T*$>aii^Jl4^HB 

6. xsiiij^^v ivjt^w-sffi^^tfnjuftttJB^-rsxe^- mm 

££tt£F2 c©Mt3 3'illtCT3:-;i/-r57^>^-7"7'f^-.*«t^l© 

ic <t a m &*ba§&£j$ c «t o t f? a 4 * at 5 tc mmo ^rsto 
(?^*-75>4^-/mm\z#vz>ymv>mm ^ (F2 c/^^j^r 

2c/R2) g (F 1 c/F l£«fctfR 1 c/R 1) 
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9. *OX||ft|»0«rcfcfcJ:« l*«±fc««Wft«aE5»J^5t:M|g 

1 0. IiC) Kl*tt*a|-y=f7^l/*^K^ ^CD 5'#J*^{CXSB) fC45 

1 3 . S!li?^^^J<D#^TT^^ffi^^Sii&^fT9 5i^ 1 *fctt 

15. SJ5rvM^(C0.2-3.0MCD^^^>^^S^^^Ii5}<JIl 4(CHB^^^o 
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i)mmtte%mm(DMM,F 2c&x2c£uf2 c© vrnKtiLmtz f i c 
£x i c ^-r aist^n 3 iztmn* u * i,**- f 

*©^fcffittWfc«*Eai*^fc:* U =f * 9 Y 
iii)*S!fcfcS«»©»*F2 c© 3'«fctttt5»«F3cl:illl!afttt 

ummmmoymmm^mm^mmt * dna # «; * 5— s *v 

2 2 . ii)©* 'J if* * - K#x *i)©* 'J * h* £^u&&fc bT 
^$nfeffl*«tc*^Sffiit©««R2 c*X2 cfcUR2 c©5'Jc(ftS 

II 2 lK^«©*y ho 
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vi) i)©* U 3' ^ * I/*?- Kft^fifcBi*lk lt^nfeitHlC«it«ffil 
2 4 . if^2 1 ~2 3^H3a©V^f ilipCD + ry hfcxMfcttinWfcttft^fifcg 
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1/1 8 
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3/1 8 

m3 




Rlc 
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4/1 8 
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5/1 8 

m5 
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^6 
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6001 GOGOXAfiTA CGCAAACCGC CTCTCGOCGC GOGTTGG00G- ATTCATTAAT GCAGETGGCA 

6061 OGACAGGTTT COCGPCTGGA AAGCGGGCH5 TGAGCGCAAC GGAATTAATG TGftSTTOQCT 

M13F3 M1IF2 

6121 CACTCATTAG GCACCEJCAGG CTTTACBCTT mTQDTTOCG GCTCGTATGT TGTGTGGAHT 



6181 TGTGAG03GA TAACAATTTC ACPCAGGAAA CRGCTATGAC CATGATTPCG AATTCGAGCT 

^ M13Flc 

6241 OG3GTRCOOGG GGATOCTCTA GAGTCGRCCT GCAQQCKTGC AAGCTTQGCA CTGGCX33TOG 

M13Rlc 

6301 TTTTPCAACG TCGTGACT3G GAAAAOCCTG GDGTTAOCCA ACTTAATCJGC CTTCCflGCM? 

M13R2 M13R3 
< -4 

6361 ATCCCCCTTT CGGCAGCTCG CX5TAATAGCG AAGfGGOCCG CACCGATOGC CCTTCCCAPC 

6421 ASTTOCGCAG CCTGAATGGC GAATGGCGCT TTGOCTGGTT TOZGQCACCA GAA3CGGTQT 
6481 OQGAAAGCTG GCTGGAGTOC GATCTTCCTC AGGCCGATAC GGTCGTCGTC CCCTCAAACT 



6541 GGCEGA.T3CA CGGTIRCGAT G03CCCATCT ACAOCAACGT AACCmTOCC ATTACGGTCA 
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mio 



0 0.5 1 2M 
-21 N -21 N -21 N -21 N 
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1 1/1 8 



mi 1 



1 CTCCTTGACA CCGCCTCTGC TCTGTATCGG GAGGOCTTAG AGTCTOCGGA ACATTGTTCA 

61 CCTCACCATA CAGCACTCAG GCAAGCTATT CTGTGTTGG3 GTGAGTTAAT GAATCIGGCC 

HBF3 HB65F2 
, » ► 

121 ACC1GGGTGG GAAGTAATTT GGAAGACCCA GCATCCAGGG AATTAGTAGT CAGCTATGTC 

HB65Flc 

181 AATGTTAATA TQGGCCTAAA AAIGAGACAA CTATTGTGGT TTCACATTTC CTGCCTTACT 

HB65R1c 

241 TTTGGAAGAG AAACTGTTTT GGAGTATTTG GTA1CTTTTG GAGTGTGGAT TCX3CACTCCT 



301 OCCQCTTACA GACCACCAAA TGOCCCTATC TTATCAACAC TTCCGGAAAC TACTGTTGTT 

HB65R2 ^ HBR3 

361 AGAGGAGGAG GCAGGTCGCC TAGAAGAAGA ACTCCCTCGC CTCGCAGACG AAGGTCTCflA 

421 TCGOCGOGTC 
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1 3 



23kbp 

9. 4kbp 
6. 6kbp 

4. 4kbp 
2. 3&.2. Okbp 



0. 56kbp 
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12 3 4 



5 6 7 



8 9 10 
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mi 5 



6001 GCGCCCAATA CGCAAACCGC CTCTCCCCGC GCGTTGGCCG ATTCATTAAT GCAGCTGGCA 

6061 CGACAGGTTT CCCGACTGGA AAGCGGGCAG 7GAGCGCAAC GCAATTAATG TGAGTTAGCT 

M13F3 M13F2 d4 

6121 CACTCATTAG GCACCCCAGG CTTTACACTT TATGCTTCCG GCTCGTATGT TGTGTGGAAT 



6181 TGTGAGCGGA TAACAATTTC ACACAGGAAA CAGCTATGAC CATGATTACG AATTCGAGCT 

^ M13F1cd4 

62 41 CGGTACCCGG GGATCCTCTA GAGTCGACCT GCAGGCATGC AAGCTTGGCA CTGGCCGTCG 

M13FMcd4 ^ ^ 

6301 TTTTACAACG TCGTGACTGG GAAAACCCTG GCGTTACCCA ACTTAATCGC CTTGCAGCAC 

^ M13R2d4 ^ M13R3 

6361 ATCCCCCTTT CGCCAGCTGG CGTAATAGCG AAGAGGCCCG CACCGATCGC CCTTCCCAAC 

6421 AGTTGCGCAG CCTGAATGGC GAATGGCGCT TTGCCTGGTT TCCGGCACCA GAAGCGGTGC 

6481 CGGAAAGCTG GCTGGAGTGC GATCTTCCTG AGGCCGATAC GGTCGTCGTC CCCTCAAACT 

6541 GGCAGATGCA CGGTTACGAT GCGCCCATCT ACACCAACGT AACCTATCCC ATTACGGTCA 
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1 6 



FA primer 
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1 7/1 8 



mi 7 



1 ATTCCGCCGG AGAGCTGTGT CACCATGTGG GTCCCGGTTG TCTTCCTCAC CCTGTCCGTG 



61 ACGTGGATTG GTGCTGCACC CCTCATCCTG TCTCGGATTG TGGGAGGCTG GGAGTGCGAG 

PSAF3 PSAF2 

121 AAGCATTCCC AACCCTGGCA GGTGCTTGTG GCCTCTCGTG GCAGGGCAGT CTGCGGCGGT 

»» 

PSAF1C 

181 GTTCTGGTGC ACCCCCAGTG GGTCCTCACA GCTGCCCACT GCATCAGGAA CAAAAGCGTG 
► <« _ — 

241 ATCTTGCTGG GTCGGCACAG CCTGTTTCAT CCTGAAGACA CAGGCCAGGT ATTTCAGGTC 

— ■ ► <4— 

Sau3A\ PSAR1C PSAR2 

301 AGCCACAGCT TCCCACACCC GCTCTACGAT ATGAGCCTCC TGAAGAATCG ATTCCTCAGG 
PSAR3 

361 CCAGGTGATG ACTCCAGCCA CGACCTCATG CTGCTCCGCC TGTCAGAGCC TGCCGAGCTC 
421 ACGGATGCTG TGAAGGTCAT GGACCTGCCC ACCCAGGAGC CAGCACTGGG GACCACCTGC 



481 TACGCCTCAG GCTGGGGCAG CATTGAACCA GAGGAGT 
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111 8 



123 456 78 9 10 
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SEQUENCE LISTING 

<110> Eiken Kagaku Kabushiki Kaisha 

<120> Method for Synthesizing The Nucleic Acid. 

<130> E2-001PCT 

<140> 
<141> 

<150> JP-1998-317476 
<I51> 1998-11-09 

<160> 29 

<170> Patentln Ver. 2.0 

<210> 1 
<211> 52 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Artif icially 
synthesized primer sequense 

<400> 1 

cgactctaga ggatccccgg gtactttttg ttgtgtggaa ttgtgagcgg at 52 

<210> 2 
<211> 51 
<212> DNA 

<213> Artificial Sequence 
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synthesized primer sequense 
<400> 2 

acaacgtcgt gactgggaaa accctttttg tgcgggcctc ttcgctatta c 51 

<210> 3 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artificially 
synthesized primer sequense 

<400> 3 

actttatgct tccggctcgt a 21 

<210> 4 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequense 

<400> 4 

gttgggaagg gcgatcg 17 

<210> 5 
<211> 600 
<212> DNA 

<213> Bacteriophage M13mpl8 
<400> 5 

gcgcccaata cgcaaaccgc ctctccccgc gcgttggccg attcattaat gcagctggca 60 
cgacaggttt cccgactgga aagcgggcag tgagcgcaac gcaattaatg tgagttagct 120 
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cactcattag gcaccccagg ctttacactt tatgcttccg gctcgtatgt tgtgtggaat 180 
tgtgagcgga taacaatttc acacaggaaa cagctatgac catgattacg aattcgagct 240 
cggtacccgg ggatcctcta gagtcgacct gcaggcatgc aagcttggca ctggccgtcg 300 
ttttacaacg tcgtgactgg gaaaaccctg gcgttaccca acttaatcgc cttgcagcac 360 
atcccccttt cgccagctgg cgtaatagcg aagaggcccg caccgatcgc ccttcccaac 420 
agttgcgcag cctgaatggc gaatggcgct ttgcctggtt tccggcacca gaagcggtgc 480 
cggaaagctg gctggagtgc gatcttcctg aggccgatac ggtcgtcgtc ccctcaaact 540 
ggcagatgca cggttacgat gcgcccatct acaccaacgt aacctatccc attacggtca 600 

<210> 6 
<211> 63 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Artificially 
synthesized primer sequence 

<400> 6 

ctcttccaaa agtaaggcag gaaatgtgaa accagatcgt aatttggaag acccagcatc 60 
cag . 63 

<210> 7 
<211> 43 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequencerArtificially 
synthesized primer sequence 

<400> 7 

gtggattcgc actcctcccg ctgatcggga cctgcctcgt cgt 43 

<210> 8 
<211> 16 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artificially 
synthesized primer sequence 

<400> 8 

gccacctggg tgggaa 16 

<210> 9 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 9 

ggcgagggag ttcttcttct ag 22 

<210> 10 
<211> 430 
<212> DNA 

<213> Hepatitis B virus 
<400> 10 

ctccttgaca ccgcctctgc tctgtatcgg gaggccttag agtctccgga acattgttca 60 
cctcaccata cagcactcag gcaagctatt ctgtgttggg gtgagttaat gaatctggcc 120 
acctgggtgg gaagtaattt ggaagaccca gcatccaggg aattagtagt cagctatgtc 180 
aatgttaata tgggcctaaa aatcagacaa ctattgtggt ttcacatttc ctgccttact 240 
tttggaagag aaactgtttt ggagtatttg gtatcttttg gagtgtggat tcgcactcct 300 
cccgcttaca gaccaccaaa tgcccctatc ttatcaacac ttccggaaac tactgttgtt 360 
agacgacgag gcaggtcccc tagaagaaga actccctcgc ctcgcagacg aaggtctcaa 420 
tcgccgcgtc 430 



<210> 11 
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<211> 293 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence Artificially 
synthesized sequence 

<400> 11 

acaacgtcgt gactgggaaa accctttttg tgcgggcctc ttcgctatta cgccagctgg 60 
cgaaaggggg atgtgctgca aggcgattaa gttgggtaac gccagggttt tcccagtcac 120 
gacgttgtaa aacgacggcc agtgccaagc ttgcatgcct gcaggtcgac tctagaggat 180 
ccccgggtac cgagctcgaa ttcgtaatca tggtcatagc tgtttcctgt gtgaaattgt 240 
tatccgctca caattccaca caacaaaaag tacccgggga tcctctagag teg 293 

<210> 12 
<211> 293 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized sequence 

<400> 12 

cgactctaga ggatccccgg gtactttttg ttgtgtggaa ttgtgagcgg ataacaattt 60 
cacacaggaa acagctatga ccatgattac gaattcgagc tcggtacccg gggatcctct 120 
agagtcgacc tgcaggcatg caagcttggc actggccgtc gttttacaac gtcgtgactg 180 
ggaaaaccct ggcgttaccc aacttaatcg ccttgcagca catccccctt tcgccagctg 240 
gegtaatage gaagaggece gcacaaaaag ggttttccca gtcacgacgt tgt 293 

<210> 13 
<211> 459 
<212> DNA 

<213> Artificial Sequence 



<220> 
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<223> Description of Artificial Sequence:Artificially 
synthesized sequence 

<400> 13 

acaacgtcgt gactgggaaa accctttttg tgcgggcctc ttcgctatta cgccagctgg 60 
cgaaaggggg atgtgctgca aggcgattaa gttgggtaac gccagggttt tcccagtcac 120 
gacgttgtaa aacgacggcc agtgccaagc ttgcatgcct gcaggtcgac tctagaggat 180 
ccccgggtac cgagctcgaa ttcgtaatca tggtcatagc tgtttcctgt gtgaaattgt 240 
tatccgctca caattccaca caacaaaaag tacccgggga tcctctagag tcgacctgca 300 
ggcatgcaag cttggcactg gccgtcgttt tacaacgtcg tgactgggaa aaccctggcg 360 
ttacccaact taatcgcctt gcagcacatc cccctttcgc cagctggcgt aatagcgaag 420 
aggcccgcac aaaaagggtt ttcccagtca cgacgttgt 459 

<210> 14 
<211> 458 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized sequence 

<400> 14 

cgactctaga ggatccccgg gtactttttg ttgtgtggaa ttgtgagcgg ataacaattt 60 
cacacaggaa acagctatga ccatgattac gaattcgagc tcggtacccg gggatcctct 120 
agagtcgacc tgcaggcatg caagcttggc actggccgtc gttttacaac gtcgtgactg 180 
ggaaaaccct ggcgttaccc aacttaatcg ccttgcagca catccccctt tcgccagctg 240 
gcgtaatagc gaagaggccc gcacaaaaag ggttttccca gtcacgacgt tgtaaaacga 300 
cggccagtgc caagcttgca tgcctgcagg tcgactctag aggatccccg ggtaccgagc 360 
tcgaattcgt aatcatggtc atagctgttt cctgtgtgaa attgttatcc gctcacaatt 420 
ccacacaaca aaaagtaccc ggggatcctc tagagtcg 458 

<210> 15 
<211> 790 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial SequencerArtificially 
synthesized sequence 

<400> 15 

acaacgtcgt gactgggaaa accctttttg tgcgggcctc ttcgctatta cgccagctgg 60 
cgaaaggggg atgtgctgca aggcgattaa gttgggtaac gccagggttt tcccagtcac 120 
gacgttgtaa aacgacggcc agtgccaagc ttgcatgcct gcaggtcgac tctagaggat 180 
ccccgggtac cgagctcgaa ttcgtaatca tggtcatagc tgtttcctgt gtgaaattgt 240 
tatccgctca caattccaca caacaaaaag tacccgggga tcctctagag tcgacctgca 300 
ggcatgcaag cttggcactg gccgtcgttt tacaacgtcg tgactgggaa aaccctggcg 360 
ttacccaact taatcgcctt gcagcacatc cccctttcgc cagctggcgt aatagcgaag 420 
aggcccgcac aaaaagggtt ttcccagtca cgacgttgta aaacgacggc cagtgccaag 480 
cttgcatgcc tgcaggtcga ctctagagga tccccgggta ctttttgttg tgtggaattg 540 
tgagcggata acaatttcac acaggaaaca gctatgacca tgattacgaa ttcgagctcg 600 
gtacccgggg atcctctaga gtcgacctgc aggcatgcaa gcttggcact ggccgtcgtt 660 
ttacaacgtc gtgactggga aaaccctggc gttacccaac ttaatcgcct tgcagcacat 720 
ccccctttcg ccagctggcg taatagcgaa gaggcccgca caaaaagggt tttcccagtc 780 
acgacgttgt 790 

<210> 16 
<211> 789 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequencerArtificially 
synthesized sequence 

<400> 16 

cgactctaga ggatccccgg gtactttttg ttgtgtggaa ttgtgagcgg ataacaattt 60 
cacacaggaa acagctatga ccatgattac gaattcgagc tcggtacccg gggatcctct 120 
agagtcgacc tgcaggcatg caagcttggc actggccgtc gttttacaac gtcgtgactg 180 
ggaaaaccct ggcgttaccc aacttaatcg ccttgcagca catccccctt tcgccagctg 240 
gcgtaatagc gaagaggccc gcacaaaaag ggttttccca gtcacgacgt tgtaaaacga 300 
cggccagtgc caagcttgca tgcctgcagg tcgactctag aggatccccg ggtaccgagc 360 
tcgaattcgt aatcatggtc atagctgttt cctgtgtgaa attgttatcc gctcacaatt 420 
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ccacacaaca aaaagtaccc ggggatcctc tagagtcgac ctgcaggcat gcaagcttgg 480 

cactggccgt cgttttacaa cgtcgtgact gggaaaaccc tttttgtgcg ggcctcttcg 540 

ctattacgcc agctggcgaa agggggatgt gctgcaaggc gattaagttg ggtaacgcca 600 
gggttttccc agtcacgacg ttgtaaaacg acggccagtg ccaagcttgc atgcctgcag 660 

gtcgactcta gaggatcccc gggtaccgag ctcgaattcg taatcatggt catagctgtt 720 

tcctgtgtga aattgttatc cgctcacaat tccacacaac aaaaagtacc cggggatcct 780 

ctagagtcg 789 

<210> 17 
<211> 310 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequencerArtificially 
synthesized sequence 

<400> 17 

gtggattcgc actcctcccg ctgatcggga cctgcctcgt cgtctaacaa cagtagtttc 60 
cggaagtgtt gataagatag gggcatttgg tggtctgtaa gcgggaggag tgcgaatcca 120 
cactccaaaa gataccaaat actccaaaac agtttctctt ccaaaagtaa ggcaggaaat 180 
gtgaaaccac aatagttgtc tgatttttag gcccatatta acattgacat agctgactac 240 
taattccctg gatgctgggt cttccaaatt acgatctggt ttcacatttc ctgccttact 300 
tttggaagag 310 

<210> 18 
<211> 465 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized sequence 

<400> 18 

gtggattcgc actcctcccg ctgatcggga cctgcctcgt cgtctaacaa cagtagtttc 60 
cggaagtgtt gataagatag gggcatttgg tggtctgtaa gcgggaggag tgcgaatcca 120 
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cactccaaaa gataccaaat actccaaaac agtttctctt ccaaaagtaa ggcaggaaat 180 
gtgaaaccac aatagttgtc tgatttttag gcccatatta acattgacat agctgactac 240 
taattccctg gatgctgggt cttccaaatt acgatctggt ttcacatttc ctgccttact 300 
tttggaagag aaactgtttt ggagtatttg gtatcttttg gagtgtggat tcgcactcct 360 
cccgcttaca gaccaccaaa tgcccctatc ttatcaacac ttccggaaac tactgttgtt 420 



agacgacgag gcaggtcccg atcagcggga ggagtgcgaa tccac 465 

<210> 19 
<211> 20 
<212> DNA 
<213> M13mpl8 

> 19 <400: 
ggatcc tctagagtcg 20 ccgg 

> 20 <210: 

> 20 <211: 

> DNA <212: 
:• > M13mpl8 mutant. <213: 

> 20 <400: 
jgatcc tctagagtca 20 ccggj 

> 21 <210: 

> 48 <211: 

> DNA <212; 

> Artificial Sequence <213; 

<220) 

> Description of Artificial SequencerArtificially <223; 
synthesized primer sequence 

> 21 <400> 
;ctaga ggatccccgg tttttgttgt gtggaattgt gagcggat 48 cgact 

• 22 <210> 

• 48 <211> 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artificially 
synthesized primer sequence 

<400> 22 

tgactctaga ggatccccgg tttttgttgt gtggaattgt gagcggat 

<210> 23 
<211> 47 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Artif icially 
synthesized primer sequence 

<400> 23 

cgtcgtgact gggaaaaccc tttttgtgcg ggcctcttcg ctattac 

<210> 24 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artificially 
synthesized primer sequence 

<400> 24 

actttatgct tccggctcgt a 

<210> 25 
<211> 17 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 25 

gttgggaagg gcgatcg 

<210> 26 
<211> 44 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence Artificially 
synthesized primer sequence 

<400> 26 

tgttcctgat gcagtgggca gctttagtct gcggcggtgt tctg 

<210> 27 
<211> 45 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artificially 
synthesized primer sequence 

<400> 27 

tgctgggtcg gcacagcctg aagctgacct gaaatacctg gcctg 

<210> 28 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence Artificially 
synthesized primer sequence 

<400> 28 

tgcttgtggc ctctcgtg 18 

<210> 29 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence Artificially 
synthesized primer sequence 



<400> 29 

gggtgtggga agctgtg 
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